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Description 
TECHNICAL FIELD 

[0001] The present invention relates to cocks for med- 
ical use and specifically to sealable access stopcocks for 
medical use. More particularly, the present invention re- 
lates to such a stopcock including a plurality of tributary 
tubes for connecting an infusion tube and a switching 
part for switching from one flow passage to another. Such 
a stopcock is provided on a flow passage of infusion fluid 
to allow mixed Infusion of an additional drug solution by 
switching the flow passage, or a syringe may be connect- 
ed to the tributary tube through its needle to inject another 
drug solution or to collect a blood sample by switching 
from one tributary tube to another as desired. 

BACKGROUND ART 

[0002] 3-way stopcocks are known as one type of such 
medical instruments. A 3-way stopcock includes three 
tributary tubes that are separated from one another by 
an angle of, for example, 90. Fig. 1 1 shows construction 
of the conventional 3-way stopcock while Figs, . 12 and 
13 each illustrate one application of the conventional 3~ 
way stopcock, with (a) in each figure being a plan view 
and (b) being a cross-section. Fig. 14 shows one appli- 
cation of a construction shown in Fig, 13. 
[0003] In Fig. 1 1 , a reference numeral 1 denotes a 3- 
way stopcock, a reference numeral 2 denotes a main 
body thereof, and reference numerals 5,6, and 7 each 
indicate a tributary tube. The tributary tubes 5, 6 r and 7 
are separated from one another by 90. A reference nu- 
meral 8 denotes a thread formed at an end of each of 
the tributary tubes 5 and 7 whereas a reference numeral 
9 denotes a tapered portion formed on one end of the 
tributary tube 6- A cap is normally placed over each of 
the threads 8. 

[0004] Reference numerals 12, 13, and 14 Indicate a 
valve body, a valve shaft, and a handle, respectively. A 
reference numeral 1 6 denotes a T-shaped switching con- 
duit formed through the valve shaft 13, The valve shaft 
1 3 of the valve body 1 2 is fitted into the main body 2. The 
flow of infusion fluid Is switched from one flow passage 
to another by turning the valve body 12 through the han- 
dle 14 so that the switching conduit 16 communicates 
with the tributary tubes 5,6, and 7 In turn. An infusion 
tube, connected to a source of infusion fluid, is connected 
to the tributary tube 5 through the thread 8 while another 
tube, connected to a blood vessel, is connected to the 
tapered portion 9 of the tributary tube 6. 
[0005] Referring to Figs. 12 through 14, reference nu- 
merals 1 0, 20, 22, 23, and 50 denote a septum, a cylinder 
of a syringe (Injection cylinder), a connector, a blunt nee- 
dle, and a plug (infusion plug), respectively. The plug 50 
Is connected to the tributary tube 7 through the thread 8. 
Referring to Fig. 13, a 3-way Stopcock 1 includes a sep- 
tum 10 similar to the one shown in Fig. 12. The septum 



1 0 is placed In a relatively short tributary tube 7. Structure 
of the connector 22 including the blunt needle 23 will be 
described later. In Figs. 12(b) and 13(b), a reference nu- 
meral 40 indicates air bubbles. The area containing the 
5 air bubbles represents an internal space of the tributary 
tube 7 (i.e., dead space). 

[0006] The conventional 3-way stopcock 1 as shown 
in Fig. 1 1 is arranged between a patient and a source of 
infusion fluid so that when the valve body 12 is turned, 

w the flow of infusion fluid is selectively switched from one 
flow passage to another. However, while the tributary 
tubes 5 and 6 are in communication with each other for 
administration of a drug solution, the tributary tube 7, not 
in use, is left unattended without any sanitary measure 
being taken except for the above-mentioned ca p placed 
over the thread 8. Accordingly, there is a risk of microbial 
contamination from the end region of the tributary tube 
7. Also, there is a concern that the drug solution remain- 
ing within the tributary tube 7, which radially extends 

£0 away from the main body 2, provides an ideal breeding 
ground for bacteria, 

[0007] Among various drug solutions, Intravenous hy- 
peralimentation may provide an optimum growth medium 
for bacteria. In particular, the end region of the syringe 
25 20 is subjected to the possibility of contamination through 
contact with the surrounding atmosphere or linens each 
time the syringe 20 is attached to, or removed from, the 
tributary tube 7 of the 3-way stopcock 1 . In addition, the 
deep hollow construction of the tributary tube 7 makes it 
30 difficult to wipe off the remaining solution and sterilize 
the tube, which often results in Insufficient sanitary pro- 
cedures. For this reason, once bacteria enter the tributary 
tube 7, it is extremely difficult to prevent their growth. 
[0008] An approach devised by medical practitioners 
35 jn an effort to cope with these problems involves use of 
the 3-way stopcock 1 In conjunction with the plug 50 as 
shown in Figs. 12(a) and 12(b). Each of the constructions 
as shown in Figs. 12(a) and 12(b) and in Figs. 1 3(a) and 
1 3(b) includes the septum 1 0 on one end of the tributary 
40 tube 7 for providing isolation from the surrounding atmos- 
phere and thus preventing entrance of bacteria while the 
tributary tube 7 is not in use. During use of the tributary 
tube 7, the septum 10 may be punctured by a syringe 
needle for, for example, injecting an additional drug so- 
45 lutlon into the main drug solution. In case of the 3-way 
stopcock 1 as shown in Fig. 12, the plug 50 is attached 
to the end of the tributary tube 7. The two components 
connected to one another have an increased length and, 
as a result, the volume of the drug solution that the tube 
50 can contain is increased by a corresponding amount. 
This increase in the volume of the flow passage of infu- 
sion fluid leads to formation of a dead space in which a 
small amount of the high concentration drug solution re- 
mains. As a result, dosage of the drug solution may fall 
55 9hort, or the drug solution may be wasted. Furthermore, 
if administration of an additional drug solution follows, 
the residual solution may be added to the additional so- 
lution, which results in an excessive dosage or a mixture 
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of the added drug solution and the residual solution being 
administered to patients. 

[0009] In general, when it is desired to collect blood 
samples during this type of infusion process, the infusion 
is interrupted to allow blood to flow back to upstream of 
the 3-way stopcock 1 . Once the inrushjng blood has filled 
adjacent area of the 3-way stopcock 1, the septum 10 of 
the 3-way stopcock 1 is punctured by a syringe needle 
to collect the undiluted blood. After collection of the blood 
samples, the infusion fluid is again allowed to flow in the 
positive direction through the flow passage of infusion 
fluid to push out the blood toward the blood vessel and 
clean the flow passage of infusion fluid. 
[0010] However, the dead space as shown in Fig. 12 
impedes collection of blood samples through the septum 
10 of the 3-way stopcock 1 using a syringe. This is a 
particularly serious problem in the case of arterial Infu- 
sion, in which blood collection is essential. Further, the 
increased passage length increases generation of air 
bubbles 40 and makes it considerably difficult to remove 
the bubbles. In addition, such a dead space makes diffi- 
cult deaeration process during the brimming process 
when the infusion passage is filled with infusion fluid in 
the first place. Furthermore, the largo dead space can 
provide an ideal breeding ground for bacteria that enter 
the tube by accident. 

[0011] In comparison, the 3-way stopcock 1 as shown 
in Fig. 13 has a short tributary tube 7 and mitigates the 
problems associated with the dead space as described 
in reference to Figs. 11 and 12. In such a construction, 
however, when the syringe 20 or the connector 22 is con- 
nected for side Injection or mixed infusion of a drug so- 
lution, the needle of the syringe or the connector 22 that 
punctures the septum 10 and projects into the T-shaped 
switching conduit 1 6 Interrupts switching operation of the 
infusion passage. In order to permit switching of the flow 
passage of infusion fluid, the syringe or the connector 22 
must be pulled out each time the flow passage is 
switched. As a result, not only is the advantage of the 3- 
way stopcock that the infusion passage can be switched 
as desired lost, but each insertion/removal of the syringe 
20 or the connector 22 increases the likelihood of bacte- 
rial ingress. This is also the case with the 3-way stopcock 
as shown in Fig. 14. 

[0012] US-A-1493133 discloses a valve or cock for 
medical use including a valve body having a switching 
part formed in a valve shaft and a knob. The main body 
of the cock has an internal chamber in which the valve 
shaft of the valve body is rotatably fitted and a plurality 
of tributary tubes, each having a lumen extending there- 
through, the lumen opening through a side wall of the 
internal chamber. The valve body is rotatable by means 
of the knob to selectively bring the lumens into commu- 
nication with one another through the switching part and 
thereby switch flow of an infusion fluid from one tube to 
another. A switching channel in the form of an arcuate 
groove is formed in the circumferential surface of the 
switching part of the valve shaft. 



DISCLOSURE OF THE INVENTION 

[001 3] The present invention has been devised to ad- 
dress the above-mentioned problems associated with 

s the prior art. Accordingly, it is an objective of the present 
invention to provide a sealable access cock for medical 
use that facilitates switching of the flow passage of infu- 
sion fluid as well as removal of air bubbles, has good 
isolation property for preventing microbial contamination, 

to and is easy to operate to introduce a drug solution into 
a blood vessel while preventing stagnation of the drug 
solution. 

[0014] According to the present invention, there is pro- 
vided a cock for medical use including a valve body hav- 

fs ing a switching part formed in a vafve shaft and a knob, 
a main body having an internal chamber in which the 
valve shaft of the valve body is rotatably fitted, and a 
plurality of tributary tubes each having a lumen extending 
therethrough, the lumen opening through a side wall of 

20 the internal chamber, the valve body being rotatable by 
means of the knob to selectively bring the lumens into 
communication with one another through the switching 
part and thereby switch flow of an infusion fluid from one 
tube to another, a switching channel in the form of an 

25 arcuate groove being formed in the circumferential sur- 
face of the switching part of the valve shaft, characterised 
in that at least one of the plurality of tributary tubes is a 
short tube having a septum and that substantially all of 
the space in the short tube Is filled by the septum so as 

30 to substantially eliminate dead space. 

[0015] It is preferred that that portion of the switching 
part not constituted by the switching channel consists of 
a core having part-circular cross-section and an umbrel- 
la-shaped closure portion extending along the circumfer- 

35 ential surface thereof. 

[0016] It is further preferred that the cock in accord- 
ance with the invention includes three tributary tubes, 
two of which are of elongate shape and are aligned with 
each other with respect to the main body and the third of 

40 which is the short tube including the septum, the short 
tube defining an angle of 90° with respect to the other 
two tubes. 

[0017] It is also preferred that a slit Is formed in the 
septum for allowing the passage of a needle and further 
45 that limitation means is provided for limiting the range of 
rotation of the valve body. The cock may also include 
click means for stopping rotation of the valve body in 
discreet positions. 

[0018] In the preferred embodiment, the switching 
so channel is so formed that the valve body, can be rotated 
even when the needle of a syringe or a connector is ex- 
posed in the switching channel. 
[0019] For example, the cock or stopcock of the 
present invention is used in the following manner. First, 
55 the handle of the valve body Is turned to close the lumen 
of the tributary tube that is connected to a patient. Using 
a double thread and a tapered portion, an infusion tube 
is then connected to each of the two tributary tubes that 
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form a main conduit. The infusion tube that 13 upstream 
of the other is connected to a source of infusion fluid. The 
valve body Is then turned through the handle to open the 
lumen of the tributary tube on the side of a discharge 
port. As the lumen of the discharge-side tributary tube Is 
opened, the infusion fluid reaches an end of the infusion 
tube. The infusion tube filled with the infusion fluid to the 
end thereof is then connected to an indwelling needle 
placed in the blood vessel of the patient Through the 
main conduit, a primary drug solution is introduced into 
the body of the patient (blood vessel) via the switching 
channel of the valve shaft. The infusion fluid flows through 
the main conduit Rm as it smoothly passes through th» 
switching channel, which is formed as an arcuate groove. 
Upon mixed infusion or side injection, the flow of infusion 
fluid can be switched from one flow passage to another 
by rotating the valve body through the handle while a 
sharp needle or a blunt needle is placed through the sep- 
tum. 

[0020] The present Invention not only prevents entry 
of bacteria into the infusion fluid during administration of 
the primary drug solution through the main conduit but 
also significantly facilitates processes including collec- 
tion of blood samples and removal of air bubbles because 
of the reduced length of the flow passage. Also, the 
present invention allows the valve body to be rotated dur- 
ing mixed infusion or side injection to switch from one 
flow passage to another with the sharp needle or the 
blunt needle placed through the septum and remaining 
within the switching channel. Accordingly, a highly oper- 
able sealable access stopcock is achieved. Further, the 
present invention, which includes limitation means for 
limiting the range of rotation of the valve body as well as 
click means for stopping rotation of the valve body in a 
discrete manner, provides a safe, manageable sealable 
access stopcock. 

[0021] The present invention achieves a sealable ac- 
cess stopcock that facilitates switching of the flow pas- 
sage of infusion fluid as well as removal of air bubbles, 
has good isolation property for preventing microbial con- 
tamination, and is easy to operate to introduce a drug 
solution into a blood vessel while preventing stagnation 
of the drug solution 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0022] 

Fig. 1 is an explanatory view showing construction 
of first embodiment of the present invention. 
Fig, 2 is a crossrsection taken along the tine X-X in 
Fig. 1. 

Fig, 3 is a partial explanatory view showing construc- 
tion of a valve body of the first embodiment. 
Fig. 4 is an explanatory view showing operation of 
the first embodiment. 

Fig. 5 is an explanatory view showing an advanta- 
geous aspect of the first embodiment. 



Fig. 6 is an explanatory view showing another ad- 
vantageous aspect of the first embodiment. 
Fig. 7 is an explanatory view showing switching op- 
eration of the first embodiment 
5 Fig. S is a cross-section showing major components 

of a second embodiment of the present Invention. 
Fig. 9 is an enlarged cross-section taken along the 
line Z-Z in Fig. 8. 

Fig. 10 is an enlarged perspective view showing ma- 
10 jor components of a third embodiment. 

Fig. 1 1 is an explanatory view showing construction 
of a conventiona 1 3-way stopcock. 
Fig. 12 is an explanatory view showing one applica- 
tion of the conventional 3-way stopcock, 
15 Fig. 1 3 is an explanatory view showing another ap- 
plication of the conventional 3-way stopcock. 
Fig. 14 is an explanatory view showing one applica- 
tion of the construction shown In Fig. 13. 

20 BEST MODE FOR CARRYING OUT THE INVENTION 

First embodiment 

[0023] Fig. 1 is an explanatory view showing construc- 
ts tion of a first embodiment of the present invention , where 
Fig. 1 (a) Is a frontal view; and Fig. 1 (b) is a cross-section 
thereof. Fig. 2 is a cross-section taken along the line X- 
X In Fig. 1 (a). Fig. 3 is an explanatory view showing con- 
struction of a valve body according to the first embodi- 
w ment, where Fig. 3(a) is a top view; Fig. 3(b) is a plan 
view; Fig. 3(c) is a frontal view; Fig. 3(d) is a right-side 
view; and Fig. 3(e) is a cross-section taken along the line 
Y-Y in Fig. 3(a). 

[0024] Referring to Figs. 1 and 2, a reference numeral 

35 1 denotes a sealable access stopcock 1 and a reference 
numeral 2 denotes a main body formed as a bottomed 
cylinder. The main body 2 is made from a transparent 
resin material such as polycarbonate (PC) and polyeth- 
ylene terephthalate (PET) and PET/PC alloys. A refer- 

40 ence numeral 3 denotes an internal chamber centered 
on a central axis O-O. A reference numeral 4 indicates 
an annular groove formed on the inner periphery of the 
internal chamber 3 along the circumferential direction. 
[0025] Reference numerals 5,6, and 7 denote tributary 

45 tubes that are separated from one another by an angle 
of about 90 and extend radially outward from the central 
axis O-O. Reference numerals 5a, 6a, and 7a are lumens 
of the respective tributary tubes, each of which opens 
into the internal chamber 3 of the main body 2. The trib- 

50 utary tubes 5 and 6 each have an elongate shape and 
are aligned with each other to form a main conduit Rm 
through which blood or a drug solution flows. The tributary 
tube 7 is short and forms a branch conduit Rb that inter- 
sects the main conduit Rm. Reference numerals 8 and 

55 9 denote a double thread and a tapered portion for con- 
nection formed on ends of the tributary tubes 5 and 6, 
re$pectively , while reference numeral 1 0 indicates a sep- 
tum disposed in the tributary tube 7. The septum 10 is 
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an elastic body formed from materials such as synthetic 
rubber and has a slit 1 1 through which a blunt or a sharp 
needle is passed upon addition of a drug solution in a 
side injection or a mixed injection process or collection 
of blood samples. 

[0026] Reference numerals 12 and 13 denote a valve 
body and a valve shaft, respectively. The valve shaft 13 
forma a cylindrical portion below the valve body 12. Ref- 
erence numerals 14a and 14b denote handles, which are 
formed above the valve shaft 1 3 and extend horizontally 
in opposite directions. The valve body 12 and the main 
body 2 are integrated with each other and together form 
the sealable access stopcock 1. The valve body 12 Is 
formed from a plastic material such as polyethylene and 
polypropylene and, unlike the main body 2, is colored by 
an opaque color resin. A short projection 14c is formed 
to intersect the horizontally extending handles 14a and 
1 4b such that the valve body 1 2 has a similar contour to 
the main body 2 when viewed in a plan view. 
[0027] The structure of the valve body 1 2 is shown in 
its particularity in Fig. 3(a) through Fig. 3(e) in partial 
views. A reference numeral 15 denotes a switching part 
that forms a disk portion in the valve shaft 13 and faces 
the lumens 5a through 7a of the main body 2. The cross- 
section of the switching part 15 is shown in Fig. 3(e). A 
reference numeral 1 6 denotes a switching channel of the 
switching part 15 while a reference numeral 17 denotes 
a switching valve forming the remainder of the element. 
As shown, the switching channel 16 is formed as an ar- 
cuate groove extending along a circumferential surface 
so that the cross^aection of the switching valve 17 con- 
sists of a circular core 17a and an umbrella-shaped clo- 
sure portion 17b. The circular core 17a that is formed 
about the central axis O-O at a lower end of the switching 
valve 17 serves to make smooth the flow of infusion fluid 
and reinforce the switching part 15 of the valve shaft 1 3. 
The angle e of the switching channel 16 substantially 
corresponds to the angle over which the lumens 5a 
through 7a are arranged. 

[0028] A reference numeral 18 denotes a ridge 18 
formed about the valve shaft 13 and corresponds to the 
groove 4. Reference numerals 19 denote arrow signs 
placed on the handles 14a and 14b and the projection 
14c, respectively, with each sign directing each of the 
three directions. The arrow on the projection 14c is 
aligned with the central line of the switching channel 16. 
The valve shaft 13 is inserted into the internal chamber 

3 from above and is placed therewithin in a rotatable, 
liquid-tight manner. Withthe valve shaft 13 placed in the 
internal chamber 3, the switching channel 16 and the 
switching valve 17 face the lumens 5a through 7a on the 
respective same radii. The valve shaft 13 is positioned 
in the internal chamber 3 by the ridge 1 8 engaging the 
groove 4. The eng agement of the ridge 1 8 with the groove 

4 prevents the valve shaft 1 3 from exiting from the internal 
chamber 3 and serves to maintain the liquid-tightness 
against the internal chamber 3. Thus, the valve body 12 
can be turned through the handles 14a and 14b to open 



or close communication among the lumens 5a through 
7a via the switching channel 16 so that the flow passage 
is switched between the main conduit Rm and the branch 
conduit Rb. 

5 [0029] Next, the flow of a primary drug solution through 
the stopcock of the first embodiment having the construc- 
tion described thus far is described with reference to the 
accompanying drawings. 

[0030] First, the handles 14a and 14b are placed at a 

10 position as indicated by the double-dotted line in Fig. 4 
(a). When the handles 14a and 14b are in this position, 
the closure portion 17b of the switching valve 1 7 closes 
the opening of the lumen 8a in the internal chamber 3 as 
shown in Fig. 4(b). A infusion tube (not shown) is con- 

1* nected to each tributary tubes 5 and 6 by making use of 
the double thread 8 and the tapered portion 9. The Infu- 
sion tube connected to the tributary tube 5 is connected 
on the other end to a source of infusion fluid such as an 
ampul. When the valve body 12 is rotated counterclock- 

20 wise by 90 through the handles 14a and 14b from the 
position indicated by the double-dotted line to a position 
indicated by the solid line in Fig. 4(a), communication of 
the lumen 6a of the tributary tube 6 is opened. 
[0031] When communication of the lumen 6a is 

25 opened, the infusion fluid flows through the infusion tube 
connected to the tributary tube 6 to an end thereof. The 
infusion tube filled with the infusion fluid to Its end is con- 
nected to an indwelling needle placed in a blood vessel 
of a patient. A primary drug solution is Infused into the 

w body of the patient (blood vessel) through the main con- 
duit Rm that connects the tributary tube 5 to the tributary 
tube 6 via the switching channel 16 of the valve shaft 13. 
The flow of the primary drug solution is indicated by an 
arrow in Fig. 4(c). As indicated by the arrow, the infusion 

55 fluid flows through the main conduit Rm as It smoothly 
passes through the arcuate switching channel 16. The 
septum 10 isolates the Inside of the sealable access stop- 
cock 1 from the surrounding atmosphere during infusion 
and prevents entry of bacteria into the primary drug so- 

40 lution flowing through the main conduit Rm. Upon side 
injection of a small amount of a high concentration drug 
solution, the lumen 6a is also dosed by the switching 
valve 17. in this state, a sharp needle 21 of a syringe is 
passed through the slit 11 of the septum 10 toward the 

45 central axis of the internal chamber 3. Once the needle 
Is Introduced, the handles 14a and 14b are rotated by 
180 in the same manner as described above to open 
communication of the lumen 6a and thus form the branch 
conduit Rb as shown In Fig. 5 connecting the tributary 

so tube 7 to the tributary tube 6 for injection. A plunger of 
the syringe 20 is then pushed thereinto to push out the 
small amount of the high concentration drug solution from 
the sharp needle 21 exposed in the switching channel 
16. In this manner, the small amount of the high concen- 

55 tration drug solution is directly injected from the switching 
channel 16 into the tributary tube 6 in one shot. As a 
result, the side-injected solution flows through the arcu- 
ate switching channel 16 and is introduced into the blood 
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vessel of the patient in a smooth and quick fashion. In 
this regard, no dead space is formed within the tributary 
tube 7. Subsequently, the handles 14a and 14b are re- 
turned to the position as shown in Fig. 4(b) to close the 
lumen 6a, and the sharp needle 21 is pulled out from the 
septum 10. This completes the side Injection process. 
[0032] When it Is desired to continuously introduce an- 
other drug solution during infusion of the primary drug 
solution, a connector 22 such as those shown in Figs. 6 
and 7 are used. Reference numerals 23, 24, 25, and 26 
denote a blunt needle (or cannula) of the connector 22, 
a connector tube placed about the blunt needle 23, a 
connection slot, and a double thread, respectively. 
Though not specifically shown, the connection slot 25 is 
formed as a key-shaped slot, and an engage pin (not 
shown), which projects from the outer periphery of the 
tributary tube 7 at a position corresponding to the con- 
nection slot 25, is placed therethrough. By placing the 
connector tube 24 over the outer periphery of the tributary 
tube 7 with the engage pin engaging the connection slot 
25 and slightly rotating the connector tube 24, the con- 
nector 22 is locked against the main body 2, providing 
removable connection thereto. 

[0033] The lumen 6a is also closed when it is neces- 
sary to continuously introduce another drug solution for 
mixed infusion. The connector 22 is connected to the 
tributary tube 7 In the above-described manner as shown 
in Figs. 6 and 7. Once the connector 22 is connected to 
the tributary tube 7, the blunt needle 23 Is passed through 
the slit 11 of the septum 10. The handles 14a and 14b 
are then positioned parallel to the tributary tubes 5 and 
6 to open the lumen 6a. As a result, the secondary solu- 
tion, supplied through an infusion tube connected to the 
connector 22, is introduced through the blunt needle 23 
into the primary solution flowing through the main conduit 
Rm and is mixed therewith in the switching channel 16. 
From the switching channel 1 6. the mixed solution flows 
through the lumen 6a of the tributary tube 6 and then the 
infusion tube and is continuously introduced into the body 
of the patient (blood vessel). The drug solution, as it is 
discharged from the blunt needle 23, is readily mixed into 
the primary solution within the switching channel 16 to 
be administered. Again, no dead space is formed within 
the tributary tube 7. 

[0034] When It Is desired to collect blood samples, the 
handles 14a and 14b are turned to close the lumen 6a 
and thus interrupt the mixed infusion through the blunt 
needle 23. A sharp needle 21 of a syringe is passed 
through the slit 1 1 of the septum 1 0 in the same manner 
as described in reference to Fig. 5. Blood is sucked 
through the tributary tube 6 and collected into the syringe 
20 without being diluted with the infusion solution by pull- 
ing a plunger of the syringe 20. Once collection of blood 
samples is finished, infusion fluid is passed to push the* 
blood back into the blood vessel and clean the flow pas- 
sage. In this manner, blood samples can be collected by 
means of the sharp needle 21 directly inserted into the 
switching channel 1 6 of the valve shaft 1 3 without having 



the blood diluted with the infusion fluid since no dead 
space is formed within the tributary tube 7. 
[0035] When air bubbles form in the flow passage of 
Infusion fluid, a syringe, having air bubbles removed from 

5 its injection cylinder, is mounted with its needle piercing 
through the septum 10. Then, the plunger of the syringe 
20 is pulled by the knob to suck the air bubbles into the 
sharp needle 21. In this manner, air bubbles present in 
the infusion fluid can be readily removed. Further, the 

io smooth flow of the infusion fluid through the arcuate 
switching channel 16 substantially reduces air bubble 
generation, simplifying the deaeration process. 
[0036] As set forth, the scalable access stopcock 1 
according to the first embodiment includes the short trib- 

15 utary tube 7 having the septum 1 0 for isolating from the 
surrounding environment and serves to switch the flow 
of infusion fluid from one flow passage to another by 
means of the switching channel 16, which is formed as 
an arcuate groove extending along the circumferential 

20 surface of the valve shaft 13. Not only does this construc- 
tion prevent entry of bacteria into the infusion fluid during 
administration of the primary drug solution through the 
main conduit Rm, but it also significantly facilitates proc- 
esses including collection of blood samples and removal 

25 . of air bubbles because of the reduced length of the flow 
passage. Also, this construction allows the handles 14a 
and 14b to be turned during mixed infusion or side Injec- 
tion to switch from one flow passage to another with the 
sharp needle 21 or the blunt needle 23 placed through 

so the septum 10 and remaining within the switching chan- 
nel 16. Accordingly, a highly operable sealable access 
stopcock 1 can be provided. 

Second embodiment 

35 

[0037] Fig. 8 is a cross-section of one construction of 
a second embodiment of the present invention showing 
major components thereof whila Fig. 9 is an enlarged 
cross-section taken along the line Z-Z in Fig. 8. 

40 [0038] In Figs. 8 and 9, a reference numeral 30 denotes 
a limitation tube placed about the valve shaft 13 of the 
valve body 12, a reference numeral 31 denotes a limita- 
tion projection projecting from the inner surface of the 
limitation tube, and a reference numeral 32 denotes an 

45 arcuate cutout formed along the outer periphery of the 
main body 2 at the top end thereof. The angle of the 
cutout 32 formed on the main body 2 is substantially the 
same as the above-described angle e of the arch of the 
switching channel 16. The limitation projection 31 on the 

30 valve body 12 engages the cutout 32. 

[0039] When the valve body 12 is turned through the 
handles 14a and 14b to switch from one flow passage to 
another, the limitation projection 31 slides within the ar- 
cuate cutout 32. The valve body 12 can be rotated 

55 through the handles 14a and 14b in the direction indicat- 
ed by an arrow A until the limitation projection 31 comes 
into contact with a left limit 32a of the cutout 32 whereas 
It can be rotated in the direction B until the limitation pro- 
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jection 31 comes into contact with a right limit 32b. In 
other words, rotation of the valve shaft 13 Is limited within 
the range of angle 6. This construction preventsthe sharp 
needle 21 or the blunt needle 23 projecting in the switch- 
ing channel 1 6 from bending or breaking. In this manner, 
rotation over the angle e can easily be limited since part 
of the limitation tube 30, which has a larger diameter than 
the valve shaft 13, serves to limit the rotation. 

Third embodiment 

[0040] Referring to Fig. 10, major components of a 
third embodiment are shown in an enlarged perspective 
view. This embodiment employs a construction featuring 
a click function for causing the valve shaft to snap into 
position at different positions, in addition to the above- 
described function of the second embodiment for limiting 
the rotation angle. 

[0041] In Fig. 10, a reference numeral 33 denotes a 
slit formed on either side of the limitation projection 31, 
which was described in the second embodiment above. 
A reference numeral 34 denotes a semicircular protru- 
sion* The slits 33 allow the limitation projection 31 to re- 
siliency move in the radial direction with respect to the 
central axis O-O. Accordingly, the protrusion 34 can be 
resiliently displaced in the radial direction, 
[0042] Though not shown, the cutout 32 of the main 
body 2 shown in Fig. 9 includes three axial grooves each 
having a semicircular cross-section that corresponds to 
the protrusion 34. The grooves are formed at three dif- 
ferent positions. As the valve body 12 is rotated through 
the handles 14a and 14b, the protrusion 34 snaps into 
each of the semicircular grooves and is stopped in a dis- 
crete manner. The three discrete click positions at which 
the protrusion 34 comes to stop correspond to respective 
positions of the closure portion 17b of the switching valve 
1 7 for closing the lumens 5a, 6a, and 7a. 
[0043] The third embodiment is advantageous in that 
it can provide a sealable access stopcock 1 that features 
two functions of I imiting rotation of the valve body 1 2 and 
stopping the valve body 12 in a discrete manner. 
[0044] While in the above-described embodiment, the 
three tributary tubes to form the main conduit are sepa- 
rated from one another by 90 e , the three tributary tubes 
may be spaced apart by equal or unequal distances and 
are arranged within 1 80* range. Also, a greater or fewer 
number of the tributary tubes may be provided. Further, 
while in the example shown, two handles are provided 
on both sides of the valve shaft, a conventional construc- 
tion or a cantilever-type construction may also be em- 
ployed, or in some cases, a dial-shaped knob may be 
employed. Also, while the valve shaft has a cylindrical 
shape w'rth a uniform diameter, it may have a multi-step 
construction. Constructions other than those described 
in reference to the above embodiments may also be con- 
templated In terms of shapes of the main body or other 
aspects of the present invention. 
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Claims 

1. A cock for medical use including a valve body (12) 
having a switching part(l5) formed in a valve shaft 

s (13) and a knob (14a, 14b, 14c), a main body (2) 
having an internal chamber (3) in which the valve 
shaft (13) of the valve body (12) is rotatably fitted, 
and a plurality of tributary tubes (5, 6, 7) each having 
a lumen (5a, 6a, 7a) extending therethrough, the lu- 

?0 men opening through a side wall of the internal cham- 
ber (3), the valve body ( 1 2) being rotatable by means 
of the knob (14, 14b, 14c) to selectively bring the 
lumens (5a, 6a, 7a) into communication with one an- 
other through the switching part (15) and thereby 

fs switch flow of an infusion fluid from one tube to an- 
other, a switching channel In the form of an arcuate 
groove (16) being formed in the circumferential sur- 
face of the switching part (1 5) of the valve shaft ( 1 3), 
characterised in that at least one of the plurality of 

20 tributary tubes (7) is a short tube having a septum 
(1 0) and that substantially all of the space in the short 
tube (7) is filled by the septum (10) so as to substan- 
tially eliminate dead space. 

25 2. A cock as claimed in Claim 1 in which that portion of 
the switching part (1 5) not constituted by the switch- 
ing channel (16) consists of a core (17a) having a 
part-circular cross-section and an umbrella-shaped 
closure portion (17b) extending along the circumfer- 

30 ential surface thereof. 

3. A cock as claimed in Claim 1 or 2 which includes 
three tributary tubes, two of which (5, 6) are of elon- 
gate shape and are aligned with each other with re- 
35 sped to the main body (2) and the third of which (7) 
is the short tube including the septum, the short tube 
(7) defining an angle of 90° with respect to the other 
two tubes (5, 6). 

«0 4. A cock as claimed in any one of Claims 1 to 3 in 
which a slit (1) is formed In the septum for allowing 
the passage of a needle. 

5. A cock as claimed in any one of Claims 1 to 4 in 
45 which limitation means (31 , 32a, 32b) is provided for 

limiting the range of rotation of the valve body (13). 

6. A cock as claimed In any one of Claims 1 to 5 includ- 
ing click means (34) for stopping rotation of the valve 

so body (13) in discrete positions. 

7. A cock as claimed In any one of Claims 1 to 6 in 
which the switching channel (16) is so formed that 
the valve body (13) can be rotated even when a nee- 

55 die of a syringe or a connector is exposed in the 
switching channel (16). 
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Patentanspruche 

1. Absperrhahn fQr medizinischen Einsatz, enthaKend 
einen Ventilkorper (12) mit einem Umschaltteil (15), 
der In elnem VentJIkacken (13) und einem Knopf 
(14a. 14b. 14c) ausgebiidet ist, einem Hauptkorper 
(2) mit einer inneren Kammer (3), in der das Ventil- 
kiicken (13) des Ventilkorpers (12) drehbar einge- 
passt i3t, und mehrere Zweigrohre (5, 6, 7), die je- 
weils einen Hohlraum (5a, 6a, 7a) ha ben, der sich 
durch sie hindurch erstreckt und sich durch eine Sei- 
tenwand der inneren Kammer (3) offnet, wobei der 
Ventilk6rper(12)mittel3desKnopfe3(14a l 14b, 14c) 
drehbar ist, urn die Hohlraume (5a, 6a, 7a) wahlwei- 
se miteinander durch den Umschaltteil (15) in Ver- 
bindung zu bringen und dadurch die Stromung einer 
Infusionsflussigkeit von einem Rohrzu einem ande- 
ren umzuschalten, einem Umschaltkanal in Form ei- 
ner bogenfdrmigen Nut (16), die in der Umfangsfla- 
che des Umschaltteils (15) des Ventilkuckens (13) 
ausgebiidet ist, dadurch gekenrtzeichnet, dass 
wenigstens eines (7) der mehreren Zweigrohre ein 
kurzes Rohr ist, das eln Septum (10) enthalt, und 
dass im wesentlichen dergesamte Raumindem kur- 
zen Rohr (7) durch das Septum (10) ausgefOllt 1st, 
urn toten Raum im Wesentlichen zu beseitigen. 

2. Absperrhahn nach Anspruch 1, bei dem jener Ab- 
schnitt des Umschaltteils (15), der nicht von dem 
Umschattkanal (16) gebildet ist. aus elnem Kern 
(17a) mit teilkreisformigem Querschnitt und einem 
regenschlrmformigen Schlussabschnitt (17b) be- 
steht, der sich um die Umfangsfl^che desselben er- 
streckt. 

3. Absperrhahn nach Anspruch 1 Oder 2, der drei 
Zweigrohre enthalt, von denen zwei (5. 6) von I3ng- 
licherGestaltsind und in Bezugauf den Hauptkorper 
(2) aufeinander ausgerichtet sind, und das dritte (7) 
das kurze Rohr ist, das das Septum (1 0) enthalt und 
einen Winkel von 90* mil den zwei anderen Rohren 
(5, 6) bildet. 

4. Absperrhahn nach einem der AnsprQche 1 bis 3, bei 
dem ein Schlitz (11 ) in dem Septum (1 0) ausgebiidet 
ist, um den Durchgang einer Nadel zu ermoglichen. 

5. Absperrhahn nach einem der AnsprQche 1 bis 4, bei 
dem Begrenzungseinrichtungen (31, 32a, 32b) zum 
Begren2en des Drehbereichs des Ventilkorpers (1 3) 
vorgesehen sind, 

6. Absperrhahn nach elnem der AnsprQche 1 bis 5, ent- 
haltend Rasteinrichtungen (34) zum Anhalten der 
Drehung des Ventilkorpers (13) in diskreten Stellun- 
gen. 

7. Absperrhahn nach einem der Anspruche 1 bis 6, bei 



dem der Umschaltkanal (16) so ausgebiidet ist, dass 
der Ventilkorper (13) selbst dann gedreht warden 
kann, wenn eine Nad el einer Spritze oder ein Ver- 
binder in den Umschaltkanal (1$) vorsteht. 



Revendlcatlons 

1. Robinet pour usage medical, comprenant un corps 
w da soupape (12) ayant una partie de branchement 

(15) formee dans un arbre de soupape (13) et un 
bouton (14a, 14b, 14c), un gorps principal (2) ayant 
une chambre interne (3), dans laquelle I'arbre de 
soupape (13) du corps de soupape (12) est ajust§ a 

*5 rotation, et una plurality de tube secondaires (5, 6. 
7) ayant chacun une lumiere (5a, 6a, 7a) qui le tra- 
verse, la lumiere s'ouvrant a travers une paroi late- 
ral© de la chambre interne (3), le corps de soupape 
(12) pouvant etre soumis £ une rotation a i'atde du 

20 bouton (14, 14b, 14c) pour amener selectivement 
les lumieres (5a, 6a, 7a) en communication Tune 
avec I'autre via la partie de branchement ( 1 5) et bran- 
cher de la sorts I'ecoulement d'un fluide de perfusion 
d'un tube a I'autre, un canal de branchement sous 

25 la forme d'une rainure arquee (16) formee dans la 
surface circonferentielle de la partie de bran chement 
(15) de I'arbre de soupape (13), caracterise en ce 
qu'au moins un de la pluralite de tubes secondaires 
(7) est un tube court ayant un septum (10) et en ce 

30 q u e sensibiement tout I'espace du tube court (7) est 
rempli par le septum (10) de facon a eliminer sensi- 
biement I'espace inutilise. 

2. Robinet salon la revendication 1, dans lequel una 
35 portion de la partie de branchement (1 5) non cons- 

. tltuee par le canal de branchement (1 6) conslste en 
un noyau (17a) ayant une section transversale en 
partie clrculaire et une portion de fermeture en forme 
de parapluie (17b) s'etendant le long de sa surface 
^0 circonfererrtlelle. 

3. Robinet selon la revindication 1 ou 2, qui comprend 
trols tubes secondaires, dont deux (5, 6) sont de for- 
me allongee et sont alignes Tun avec I'autre par rap- 

45 port au corps principal (2) et dont le troisieme (7) est 
letube court comprenant le septum, le tube court (7) 
definissant un angle de 90° par rapport aux deux 
autres tubes (5, 6). 

sq 4, Robinet selon Tun© quelconque des revendications 
1 a 3, dans lequel une fente (1) est formee dans le 
septum pour permettre !e passage d'une aiguille. 

5. Robinet selon I'une quelconque des revendlcatlons 
S5 1 a 4, dans lequel un moyen de limitation (31, 32a, 
32b) est prevu pour limiter (a plage de rotation du 
corps de soupape (13). 
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6. Robinet selon Tune quelconque das revendications 
1 a 5, comprenant un moyen d'encliquetage (34) 
pour arreter la rotation du corps de soupape (13) 
dans des positions discretes, 

5 

7. Robinet selon I'une quelconque des revendications 
1 a 6, dans lequel le canal de branchement (16) est 
fbrm6 de sorte que Yon puisse faire tourner le corps 
de soupape (13) m6me lorsqu'une aiguille d'une se- 
ringue ou un raecord est expose(e) dans le canal de 10 
branchement (16). 
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FIG. 1 
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FIG. 3 
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FIG. 5 
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FIG, 6 



26 




(b) 



Rb 




PAGE 1 9/26 * RCVD AT 4/1 9/2007 12:45:39 PM [Eastern Daylight TimeJ* SVR:USPTO-EFXRF-6/46* DNIS:2738300 * CS!D:5082618544 * DURATION (mm-ss):IM 



Apr. 19. 2007 12:49PM TYCO HEALTHCARE= p .j 2 34 596B1 



No. 1721 P. 20 





PAGE 20/26 * RCVD AT 4/1912007 12:45:39 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/46 * DNIS:2738300 ' CSID:5082618544 * DURATION (mm-ss):04-48 



Apr. 19. 2007 12:49PM TYCO HEALTHCARE EP 1 234596BI No. 1721 P. 21 



FIG. 8 
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FIG. 10 
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FIG. 11 
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FIG. 12 
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FIG. 13 
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FIG. 14 
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